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A plethora of studies document the profound contextual changes leading amongst other things to 
diversity of the student population in the higher education sector in the developed world in the 
last two decades. However, the existing literature is less clear about (a) patterns of students’ 
study practices, and (b) how the factors underpinning diversity of the student population shape 
their study practices. This paper seeks to fill this gap. 
Employing a large data set of survey responses from a leading Australian university, this paper 
provides a  quantitative  analysis of students’  perceptions  about  their study practices  in  the 
teaching and learning process. Analysis of the survey data entailed two stages. First, factor 
analysis explored themes (or dimensions) within the survey. Multivariate analysis of variance 
was then undertaken using students’ factor scores as dependent variables, with their age, sex, 
ethnicity, study discipline, study level, and academic performance as grouping variables. 
Four factors, (Concordance and Engagement; Disconnection and Disengagement; Reflection 
and Realisation; and Learning Impediments) reflected students’ study practices. The core 
difference between students in their study practices was influenced by age, ethnicity, academic 
performance, and sex-ethnicity interaction. 
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Imagine a scenario in which a university lecturer engaged a small number of students in an 
informal group discussion about their study practices: 
Student 1: If extra help’s available you should take it. I often go to consultation sessions to 
make sure I understand the material. If there are sessions after the exam, I can see where I 
went wrong. Sometimes I make awful mistakes that I can’t believe I made. And so many 
students don’t even bother to collect their assignments to see what the marker said. Some 
people just want to pass, but a lot of people compete for the high grades. To do well, you 
need something extra, like extra references for an assignment. And lecturers often give exam 
tips in lectures or will say what parts of the textbook to look at closely. And if you see them in 
consultation you can get private advice on what to study or how to improve your answer to 
an exam question. 
Student 2: Lecturers all say you need to study the entire textbook and do the extra work, 
attend tutorials, and so on, but the questions on the exam are very similar each year. I know 
people who have done the course before, and they did well by cramming at the end. You can 
pass by just relying on the lecture slides and by preparing questions from past exams. The 
lecturers just read their PowerPoint slides. I can read these at home. The only positive part 
about lectures is that I get a chance to meet my friends. If the lecture is good, we talk about it 
afterwards. If it is boring, we talk about it during! 
Student 3: Some lecturers don’t do what they say they’ll do, which can be a nasty surprise. 
So, you actually need to know all the stuff, and understand it too. One time, the exam was 
entirely new. I thought the lecturer was wasting time talking about something in the lecture, 
but it was on the exam. I am not happy until I understand something. This means I try to fit 
the lectures, the handouts, the tutorials and the textbook together. If the material is on the 
web, I can cut and paste my own complete notes. So there is always something to ask at 
consultation, and I have all I need in front of me. 
Student 4: A lot of the course is abstract and in jargon. And my English is not enough. I take 
a lot of time slowly reading things many times, but this does not get good marks. I am not 
stupid. I am a quick learner if I am interested in something. But there is so much theory to 
learn. I study for hours. I read the book and attend all the classes. I think I understand it all, 
but I do badly in the exams. 
 
Could the above form a pattern of student responses that reflected broad patterns about their 
study practices in higher education? 
INTRODUCTION 
The university student population in the developed world embodies much more personal, 
social, cultural, and intellectual diversity than it used to until two decades ago (see e.g., Biggs 
& Tang, 2007; Gordon et al., 2010; Vardi, 2011; Gordon et al., 2010; Denson & Zhang, 2010). 
This diversity might generate a range of study practices in higher education. However, the 
existing literature is less clear about (a) patterns of students’ study practices, and (b) how the 
factors underpinning diversity of the student population shape their study practices. 3 
The issues surrounding study practices and the underlying causes has connections to the 
literature on students’ study philosophy such as deep, and surface learning (Biggs & Tang, 
2007; Marton, 1981; 2007; Prosser &  Trigwell, 1999), and  students’ expectations about 
university learning  (Gruber et al., 2010; Rolfe, 2002; Narasinmhan, 2001; Thomas & 
Galambos, 2004; Watson, 2003; Williams & Cappuccini-Ansfield, 2007). 
This paper seeks to fill a gap in the literature by addressing the diversity within the student 
population and undertaking a quantitative analysis of its impact on students’ study practices in a 
university setting. The focus of the paper centres on the main research question: 
“Do students’ study practices  in  higher  education differ according to a set 
characteristics defining diversity in the student population?” 
The main research question is underpinned by other relevant questions as aids to an in-depth 
analysis and understanding of the underlying issues. These are stated as follows: 
•  Can the students’ perceptions about their study practices in university teaching 
and learning be categorised into a small number of representative constructs or 
factors that reflect students’ patterns of response? 
To what extent do these factors or constructs significantly: 
•  Vary between students’ sex, and ethno-linguistic backgrounds? 
•  Differ according to students’ study disciplines, age groups, and levels within 
their degree program? 
•  Vary due to students’ academic performances? 
Statistical analysis of the survey data is undertaken in two stages. The first involves the use of 
factor analysis to explore themes (or dimensions) within the survey. Multivariate analysis of 
variance (MANOVA) is then employed using students’ factor scores as dependent variables, and 
age, sex, ethnicity, study discipline, study level, and academic performance  as grouping 
variables. The empirical results presented later in this paper deal with these aspects. 
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METHODS AND DATA 
Participants 
This study uses data from a Group of Eight (Go8) university using survey of students at 
different study levels and disciplines in 2006 and 2007 employing the instrument stated later. 
A  total of over a 1,000 students were surveyed. Excluding the missing observations the 
usable sample  size stood around 800 responses. These data form the basis of statistical 
analysis undertaken later in this paper. 
The project aimed to create the largest number of discipline categories possible and Table 1 
provides basic information about the participants. It can be seen that respondents aged 25 
years or younger dominated the sample. Overall, business and related disciplines, and the 
social science disciplines predominated while science disciplines were still well-represented. 
The majority of respondents came from undergraduate programs. 
Student academic performance was estimated from their reported grade-point average (GPA) 
while acknowledging that it may not always measure the intrinsic qualities that were the 
focus of attention in the study as some students whose sole aim is to maximise grades than 
acquire knowledge. The choice of cut-off points involved some trial and error with the final 
one having a sufficient number of observations in each category to allow for statistical power 
in the analyses. 
The majority of students were enrolled on full-time and full-fee paying bases. Finally, four 
variables were chosen to reflect ethnicity: non-English language as mother tongue, overseas 
students, those born and/or raised in Australia, medium of instruction prior to enrolment in 
the Australian degree program. 
Instrument 
The data-collection instrument was developed in several stages over a period of 3-4 months. 
The starting point was Biggs’ (Biggs, 1987) Learning Process Questionnaire (LPQ) and 
Study Process Questionnaire (SPQ) that marked the first major investigation of students’ 
approaches to learning and study. Since Biggs (1987), Kember and Leung (1998), Biggs et al. 
(2001) and Kember et al. (2004) have examined the dimensionality of learning approaches. 
For instance, Kember et al.extended their earlier analysis of student approaches to learning 5 
using a revised version of LPQ and SPQ that took cognisance of the significant changes in 
the  higher education sector. A small  of items were also adapted from the University of 
Queensland Student Experience Survey, 2003 (UQ, 2004).  The remaining items were 
developed by the authors. 
The instrument was refined through informal but regular discussions with academics in the 
School of Economics and the School of Education and through regular discussions (both 
individual and in small groups) with students from differing study disciplines, ethnic 
backgrounds, age groups, sex, academic abilities, and study level. These discussions helped 
articulate the ideas that the instrument embodies. 
The instrument sought information on 71 latent variables. They generally related to students’ 
study practices regarding: 
1.  Lectures (16 items) that included such items as, “I pay a lot of attention to what the 
lecturer says in class”, “I come to the lecture to meet friends”, and “I ask questions 
during the lecture or the lecture break if I need clarification of course content”; 
2.  Access and exposure to reading materials (6 items) that included, for example, “I 
leave my readings mostly until the SWOT vac or until very late in the Semester”, “I 
organise my studies by combining lecture notes, essential and additional readings”, 
and “I go through only the lecture notes”; 
3.  Laboratory/Tutorial  session (8 items) including, “I always ask for the theoretical 
underpinnings of an application, procedure or a process”, “I always participate in 
class discussions”, and “I make the most of the laboratory/tutorial sessions so that my 
individual learning needs are addressed”; 
4.  Consultation, feedback and communication (16 items) including, “I leave all my 
consultations until the end of the semester or the SWOT vac”, “I always communicate 
my learning difficulties with the lecturer” and “I would always attend a feedback 
session organised by the lecturer”; 
5.  Gaps and learning difficulties (11 items) including, “I am not motivated”, “I have 
English language difficulties”, and “I cannot relate theory to real-world issues”. 6 
6.  The reflective process (14 items) that included items such as “Consultation with the 
lecturer/tutor about study difficulties”, “More time devoted to working on practical 
examples and/or application”, and “More time devoted to studying additional 
references and material”. 
Students’ responses to each item were given on a 5-point Likert scale with “1” being strong 
disagreement and “5” being strong agreement for all the 71 items related to categories 1-5 
above. For the 14 items under category 6 above, “1” represented “not important at all” while 
“5” implied “very important. 
 
Procedure 
Ethical clearance preceded the initiation of research. Lecturers were contacted for gatekeeper 
permission to undertake the surveys. The researcher approached 20 lecturers in various 
disciplines. Fourteen consented to their class groups being used for the survey. 
The researcher informed all students and the relevant lecturing staff about the nature of the 
study and assured them of anonymity and confidentiality. A consent form and a participation 
information sheet about the nature and purpose of the research were given to each student in 
the participating classes. The lecturers and students were asked to give written consent. 
The survey was implemented in the 9
th or 10
th week of the semester. Students received an 
electronic version of the questionnaire a day or so before the survey date. In the class, they 
received the hardcopies, which they completed and returned to the researcher. Respondents 
received necessary clarification upon request. Students took about 25 minutes to complete the 
questionnaire in the instrument. 
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Table 1: Frequency distribution of the probable independent variables 
Variable  Description  % (Frequency) 
Age (Student’s age, N = 1,073) 
Group 1  Student aged ≤ 20 years  67.0 (719) 
Group 2  Student aged >20&≤ 25 years  26.0 (279) 
Group 3  Student aged  25 years  7.0 (75) 
Study Discipline  (Student’s study discipline, N = 773) 
Discipline 1  Economics single or double majors outside 
the Faculty of Business Economics & Law 
(BEL) 
26.8 (207) 
Discipline 2  Economics double major within BEL  12.8 (99) 
Discipline 3  Single and double non-economics majors 
within BEL 
29.6 (229) 
Discipline 4  Single or double majors in arts or social 
science disciplines 
16.2 (125) 
Discipline 5  Single or double majors in science disciplines  8.5 (66) 
Discipline 6  Single or double majors in disciplines not 
included elsewhere 
6.1 (47) 
Study Level (Student’s level in the degree program, N = 1,027) 
Lower undergraduates  First and second year students  63.6 (653) 
Upper undergraduates  Third year students  21.1 (217)  
Honours and postgraduates  Honours & postgraduate students  15.3 (157) 
Student Performance (Student’s grade point average, GPA 1-7 scale, N = 1,073) 
Low  GPA ≤ 5.0  57.9 (621)  
Medium  GPA > 5.0 & ≤ 6.2   28.8 (309) 
High  GPA > 6.2   13.3 (143) 
Sex (Student’s sex, N = 832) 
Male  If the student was a male  48.0 (399)  
Female  If the student was a female  52.0 (433) 
Enrolment (Student’s enrolment status, N = 834) 
Full-time  If the student was enrolled full-time  97.2 (811) 
Part-time  If the student was enrolled part-time  2.8 (23) 
Mother Tongue (Student’s mother tongue, N = 837) 
English  A student with English as mother tongue   65.1 (545) 





Extraction of Factors 
Factor analysis was employed to derive an orderly simplification of the variables (i.e., items) 
to a small number of representative constructs or factors that reflect students’ patterns of 
response. Factor analysis brings together items to which students respond in similar way. 8 
Criteria permitting factor analysis requires that the variables have roughly normal 
distributions and the data are at least ordinal (Brace et al., 2009). Field (2005) suggested that 
the data be measured at an interval scale, “which Likert scales are, perhaps wrongly, assumed 
to be!” (p. 641). The data did not satisfy formal inference tests of normality such as the 
Kolmogorov-Smirnov and Shapiro-Wilk tests. However, these tests have limitations when 
applied to large samples so a statistically significant test does not necessarily indicate 
whether the deviation from normality biases any further statistical procedures (see Field, 
2005; Tabachnick & Fidell, 2007). The statistical analysis undertaken in this paper relies on a 
sample of nearly 800 participants. Because of this, and other diagnostics discussed 
subsequently, factor analysis was likely to yield distinct and reliable factors. 
The instrument consisted of 71 items providing responses to various aspects of students’ 
study practices and efforts. These included: 
(a) students’ engagement (or lack of it) with the institutional teaching and learning 
process typified by lecture, lab/tutorial, and consultation sessions; 
(b) the range of study materials students were inclined to be exposed to; 
(c) the way that students communicated with the teaching team;  
(d) the extent to which students experienced learning difficulties; and  
(e) students’ propensity to reflect on issues, which might affect, or were perceived to 
have affected, their academic performance. 
Kolmogorov-Smirnov and Shapiro-Wilk tests showed that the items were not normally 
distributed. However, given the limitations of these tests stated earlier in the thesis, and given 
a large sample size, the study focused more on the shape of the distributions than on formal 
inference tests (Tabachnick & Fidell, 2007; Field, 2005; Stevens, 2002). The histograms of 
item responses did not show significant deviations from normality. 
Initial factor analysis included all 71 latent variables (items). However, to facilitate 
interpretation, the final analysis excluded the 16 items, leaving 55 items for final factor 
analysis. These 16 were excluded as their inclusion reduced the percentage variance 
explained, and they did not load significantly to any factor. 
•  “I come to the lecture to get the central message in a topic.” 9 
•  “I come to the lecture so I can organise my study time.” 
•  “I want the lecture sessions to be entertaining.” 
•  “I do not attend all lectures because of other commitments.” 
•  “I organise my studies by combining lecture notes, essential and additional readings.” 
•  “I endeavour to attend all tutorial/lab sessions.” 
•  “In some courses there is a gap between what I plan to achieve and what I actually 
achieve” 
•  “I am not motivated.” 
•  “I have high workload in my courses.” 
•  “I have high workload in my degree program.” 
•  “I have to support myself or my family financially.” 
•  “Upon reflection I needed to give more time studying course materials with other 
students.” 
•  “Upon reflection I should have spent less time in paid employment.” 
•  “Upon reflection I should have spent less time devoted to recreation and leisure.” 
•  “Upon reflection I should have resolved personal/family issues that might affect my 
academic performance.” 
•  “Upon reflection I should have resolved work/employment matters that might affect 
my academic performances.” 
 
Factor analysis reduced the item set to four factors that appeared to describe a structure of 
students’ study practices and efforts. A set of criteria involving: (a) percentage of variance 
explained; and (b) internal consistency, determined the number of items included and the 
number of factors extracted. 
The four factors explained 35% of the total variance. The explanatory power of the model 
appears reasonable. Increasing the number of factors extracted did not improve the 
explanatory power of the model. The respective Cronbach’s α-values for Factors 1, 2, 3, and 
4 were .888, .780, .750, and .830 respectively, suggesting reasonable internal consistency. 
Factor 1 was the most important, explaining about 14% of the total variance. Factors 2, 3, and 
4 explained 7.61%, 7.10%, and 6.63% of the total variance respectively. The results of factor 
analysis are set out in Table 2. The scree plot (not presented here for brevity) suggested that 
extraction of four factors appeared appropriate. 
Factor structure 
Factor 1: Concordance and Engagement with 26 items reflected engagement in the formal 
institutional process of teaching and learning. These included responses about: (a) 10 
communication with the lecturer and a two-way feedback; (b) exposure to a wide array of 
study materials; (c) clarification of course content and conceptual issues; and (d) taking 
learning sessions seriously. 
Fourteen of the 26 items in Factor 1 had loadings ≥ .50. The top nine of these 14 underscored 
proactive behaviour in imparting feedback to, and seeking feedback from, the teaching staff 
to enhance learning outcomes. Three other items with factor loadings ≥  .50  reflected 
eagerness for exposure to a wide range of study materials, and willingness to seek conceptual 
clarification. The item, “I always participate in class discussions”, with a factor loading of 
.515 set the tone in regard to seriousness about learning sessions. Overall, these 26 items 
epitomise perseverance and a high level of effort devotion to academic work. Thus, Factor 1 
reflected Concordance and Engagement with the formal teaching and learning process. 
Factor 2: Disconnection and Disengagement  appears to be the conceptual opposite of 
Factor 1. The 12 items constituting Factor 2 reflected a disconnection with the institutional 
teaching and learning process. Responses in this category appeared to reflect: 
(a) a propensity to regard attending lectures as a waste of time and a feeling that being 
absent from, or present in, formal learning sessions without preparations made no 
difference to their course or learning outcomes, and an inclination to treat lectures 
as a vehicle for socialisation; 
(b) a tendency to leave academic work until late in the semester or until after the 
teaching period; and 
(c) a reliance on a limited range of study materials such as lecture slides, that can give 
only a broad direction of study instead of critical and analytical insights expected in 
higher education. 
Seven of the 12 items that defined this factor had factor loadings ≥.50. The most important 
item with a factor loading of .656 typified disengagement with the institutional process, “I 
leave my readings mostly until the SWOT vac or until very late in the semester”. Two other 
items, “I leave most of my readings until the second half of the semester, and “I leave all my 
consultations until the end of the semester or SWOT vac” reinforced this study practice. The 
second and third most important items with respective loadings of .627 and .619 related to a 
reliance on a limited range of study materials typifying lack of application to extend and 11 
challenge one’s self intellectually. Two items with loadings of .611, and .512 underscored 
perceptions about the value of attending formal learning sessions. Two others, “During 
lectures I talk to my friends”, and “I come to lectures to meet friends”, portrayed attending 
learning sessions as a vehicle for socialisation. Thus, Factor 2 suggested the label of 
Disconnection and Disengagement with the formal teaching and learning process. 
Factor 3: Reflection and Realisation was defined by 11 items that focused on motivation 
for reflection on performance, and realisation and identification of causes which might or 
might not make a difference to learning outcomes or academic performance. The factor 
loadings of top six items in this group ranged between .591 and .664. All of these appeared to 
relate to motivation and propensity to reflect their performance in terms of allocation of more 
time and greater application to learning activities. Of these, two related to allocation of more 
time to studying course materials while two others related to allocation of more time to 
understanding concepts and their applications. The remaining two items refer to greater 
preparedness for various components of assessment. The last four items underlying Factor 3 
appeared to typify a realisation that certain study practices could make a difference to 
academic outcomes. The most important item in this group related to laboratory/tutorial 
sessions as a complement to lecture sessions; the next two seemed to underscore the 
importance  of coming to learning sessions with prior preparation. Overall, Factor 3 
underscored Reflection and Realisation. 
Factor 4: Learning Impediments was defined by six items that related to learning 
impediments. These included: (a) slow-learning attribute; (b) conceptual problems, low 
ability to relate theory to real–world issues, and various course components; and (c) English 
language difficulty. 
Perhaps the most important item in this group was “I am a slow learner when it comes to 
university material”. With a  factor loading of .804, it appeared to embody the central 
message. This is followed closely by three variables: “I cannot relate theory to real world 
issues”; “I find concepts difficult to learn”; and “I have difficulty in gaining access to study 
material” with respective loadings of .761, .747, and .715. Thus, Factor 4appeared to reflect 
Learning Impediments. 
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Table 2: Four probable factors reflecting students’ behaviour regarding study practices in 
higher education 
Factor 1: Concordance and Engagement 
Description  Loading 
I always communicate my learning difficulties with the lecturer  .691 
I try to find out my strengths and weaknesses at feedback sessions  .688 
I sometimes discuss practice answers to at least some questions with my lecturer   .667 
I communicate my enthusiasm to the lecturer in class discussion on a regular basis  .631 
I always discuss my assignment after it has been marked  .607 
I would always ask how I can improve the quality of my learning if feedback sessions were 
provided 
.601 
In case of any conceptual or other learning issues that are not addressed in the lectures I 
immediately follow them up with my lecturer via phone or email or in person 
.600 
I would always attend a feedback sessions organised by the lecturer  .587 
I express my appreciation of my lecturer’s efforts  .571 
I try to locate additional reference materials as soon as I am told about them  .532 
I always ask for the theoretical underpinnings of an application, procedure or a process  .530 
I always ask for real world applications of a theoretical concept  .516 
I always participate in class discussions  .515 
I prefer to communicate with my lecturer face to face   .501 
I ask questions during the lecture or the lecture break if I need clarification of course content  .496 
I make the most of the lab/ tutorial sessions so that my individual learning needs are addressed  .491 
I go through relevant reading materials carefully  .479 
I communicate with the lecturer through email  .460 
I come to the lab/tutorial sessions well prepared  .456 
I provide constructive feedback about my lecturer’s performance  .411 
Upon reflection I should have had regular consultation with the lecturer/tutor about the course 
content 
.394 
I go through the materials and additional readings recommended by the lecturer  .390 
Upon reflection I should have had regular communications with the lecturer/tutor about study 
difficulties 
.387 
I pay a lot of attention to what the lecturer says in class  .386 
I pay a lot of attention to the way the lecturer presents material  .375 
I communicate with the lecturer by phone  .363 
Factor 2: Disconnection and Disengagement   
I leave my readings mostly until the SWOT vac or until very late in the Semester  .656 
I go through only the lecture notes  .627 
I go through the lecture handouts only  .619 
I believe that attending lectures is a waste of time  .611 
During the lecture I usually talk to my friends  .552 
I can get the same course outcome whether or not I come to the lecture  .512 
I leave my readings mostly for the second half of the semester  .503 
I leave all my consultations until the end of the semester or the SWOT vac  .494 
I come to the lecture to meet friends  .460 
I can get the same course outcome whether or not I come to the tutorials/lab sessions  .452 
I come to the lectures with no preparation at all  .444 
I can get the same outcome whether or not I come to the lecture well prepared  .389 
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Factor 3: Reflection and Realisation 
Reflection items 
 
Upon reflection I should have devoted more time to privately studying course materials and 
handouts 
.664 
Upon reflection I should have devoted more time to understanding the theory or concepts  .661 
Upon reflection I should have devoted more time to studying textbook(s)  .646 
Upon reflection I should have devoted more time to preparation for exams, if required  .640 
Upon reflection I should have devoted more time to preparation of assignments, if required  .601 
Upon reflection I should have devoted more time to working on practical examples and/or 
application 
.591 
Upon reflection I should have devoted more time to studying additional references and material  .426 
Realisation items   
I believe lab/tutorial sessions are a good way to clarify issues that were not clarified in lecture 
sessions 
.413 
I think consultation based on a list of problems is the best way to make the most of the session  .328 
I can get much out of a tutorial session if I am well prepared  .317 
I try to solve my learning difficulties by self-study and discussion with peers rather than consulting 
the teaching staff 
.314 
Factor 4: Learning Impediments   
I am a slow learner when it comes to university material  .804 
I cannot relate theory to real-world issues  .761 
I find concepts difficult to learn  .747 
I have difficulty gaining access to study material  .715 
I cannot find enough links between components in a course (i.e., lectures, lab/tutorials, 
assessments) 
.663 
I have English language difficulties  .589 
 
Having extracted four factors that appeared to reflect study practices and efforts in university 
education, the analysis turns to examining the effect of manipulation of a range of grouping 
variables on the dependent variables (factor scores). The remainder of this paper addresses 
these and other relevant issues. 
Multivariate Analysis of Variance 
This section examines the main effects of several group variables to determine whether there 
are differences in students’ responses on the four dependent variables (Concordance and 
Engagement, Disconnection and Disengagement, Reflection and Realisation, and Learning 
Impediments). More specifically, this section investigates whether mean differences in the 
composite dependent variable (a linear combination of the four dependent variables) among 
groups at different levels of an independent variable (e.g., Sex, Ethnicity) were larger than 
expected by chance (Tabachnick & Fidell, 2007). 
Consistent with the standard practice, as a prelude to multivariate analysis, the data were 
checked for three assumptions: (a) multivariate normality; (b) homogeneity of covariance 14 
matrices; and (c) absence of multicollinearity and singularity. Two dependent variables, 
Concordance and Engagement, Disconnection and Disengagement satisfied the K-S and S-W 
tests of normality while the other two variables Reflection and Realisation, and Learning 
Impediments did not. However, the histograms of the latter two did not show any marked 
deviation from normality. Furthermore, the bivariate scatter plots did appear to be 
approximately elliptical (Stevens, 1996). The data consisted of a large sample size and only 
four dependent variables satisfied the Stevens (1980) criteria: a large sample size or a small 
number of dependent variables. Overall, there did not appear to be any marked departure 
from multivariate normality. 
Levene’s test of equality of error variances was not significant for any of the dependent 
variables, at p  < .01. These results demonstrated that assumption (b) (homogeneity of 
covariance matrices) was satisfied. Moreover, the relevant correlation matrix confirmed the 
absence of multicollinearity and singularity, thus satisfying the assumption about absence of 
multicollinearity and singularity. Thus, while the multivariate normality assumptions did not 
appear to be fully satisfied, the probability of Type I error was likely to be low and the power 
of tests reasonably high, given that this study applied a critical p< .01 and Bonferroni 
correction consistent with the practice followed in the preceding chapters. 
Multivariate test results 
MANOVA was carried out with Age (3 groups), Study Discipline (6 groups), Level (3 
groups), Student Performance (3 groups), Ethnicity (2 groups), and Sex (2 groups) as 
independent (or more accurately, grouping) variables, and four dependent variables, 
Concordance and Engagement, Disconnection and Disengagement, Reflection and 
Realisation, and Learning Impediments. The test statistics, including Hotelling’s  T
2  and 
Wilks’ λ suggested that one could reject the null hypothesis of no-between group differences 
in four cases: Ethnicity (p< .0001); Study Discipline (p< .009); and Student performance (p< 
.001); and Age  (p< .0001). Note that there were no significant group differences based on 
Sex, and Study Level. 
The results of the multivariate tests showed that there were differences between groups on the 
dependent variables that reflect students’ study practices in higher education. An analysis of 
the univariate statistics was undertaken to investigate the origins of the significant intergroup 
differences. 15 
Univariate test results 
Ethnicity: Only one of the four dependent variables (Learning Impediments) significantly 
differed according to Ethnicity (Table 3 and Figure 1).  Students with a non-English language 
as their mother tongue (NESB) appeared to face significantly greater impediments than those 
with English as their mother tongue (ESB) (Table 3). This comes into sharper focus when 
illustrated in Figure 1. 
Table 3: Univariate F statistic and observed means of significantly affected students’ study 
practices and efforts variables (df = 1,425) with Ethnicity as the grouping variable 
Statistic  Significantly affected dependent variable 
Learning Impediments 
Mean square  25.41 
F-statistic  31.735 
p-value  < .0001 
Group mean   
English-speaking  -.22 
Non-English-speaking  .43 
 
 
Figure 1: Students’ study practices and effort variables differing significantly according to 
Ethnicity: Learning Impediments. 
 
Student Performance: Only one of the four dependent variables (Reflection and Realisation) 
significantly differed according to Student performance (Table 4). Post hoc tests and multiple 



























Concordance and Engagement Disconnect and Disengagement
Reflection and Realisation Learning Impediments16 
those with GPA > 6.2 for Reflection and Realisation (p< .005). Figure 2  illustrates this 
difference. 
 
Table 4: Univariate F statistic and observed means of significantly affected students’ study 
practices and efforts variables (df = 2, 425) with Student  Performance  as the grouping 
variable 
Statistic  Significantly affected dependent variable 
Reflection & Realisation 
Mean square  7.43 
F-statistic  7.487 
p-value  <.001 
Group mean 
Low (GPA ≤ 5)  .09 
Medium (GPA >5 & ≤ 6.2)  -.13 
High (GPA > 6.2)  -.20 
 
 
Figure 2: Students’ study practices and effort variables differing significantly according to 
Student Performance: Reflection and Realisation. 
 
Age: Two of the four dependent variables (Concordance and Engagement, and Disconnection 
and  Disengagement) varied across age groups (Table 5). Post hoc tests and multiple 
comparisons revealed that students aged 20 years or younger displayed significantly lower 
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between 20 and 25 years, and those older than 25 years (both significant at p<  .0001). 
Furthermore, the mean Concordance and Engagement score for students aged between 20-25 
years was significantly lower than for students older than 25 years p< .0001). Thus, 
Concordance and Engagement increased with age. 
Based on post hoc tests and multiple comparisons, it appears that the mean Disconnection 
and Disengagement score decreased with age. For instance, students older than 25 years 
displayed significantly lower inclination for Disconnection and Disengagement than those in 
the younger age groups (≤ 20 years & between 20 and 25 years) at p< .0001. Similarly, the 
mean score for this variable was significantly lower for students in the 20–25 age group than 
for those younger (p < .0001). Figure 3 brings these differences into sharper focus. 
Table 5: Univariate F statistic and observed means of significantly affected students’ study 
practices and efforts variables (df = 2, 425) with Age as the grouping variable 





Mean square  6.94  6.23 
F-statistic  8.393  7.091 
p-value  <.0001  < .001 
Group mean     
Age: ≤ 20 years)  -.14  .06 
Age: (>20 & ≤ 25 years)  .22  -.02 
Age: (> 25 years)  .81  -.66 
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Figure 3: Students’ study practices and effort variables differing significantly according to 
Age: Concordance and Engagement, and Disconnection and Disengagement 
 
Univariate tests did not reveal any significant intergroup differences due to Study Discipline 
for any of the four dependent variables. Only Disconnection and Disengagement came 
somewhat close, F (5, 425) = 2.536, p< .028. Therefore, no further results are reported. 
Sex and Ethnicity Effects 
This section reports results exploring the interaction effects of sex (male, female) and 
ethnicity (English-speaking, ESB; non-English speaking, NESB) with a view to looking at 
the distribution within groups. This is achieved by breaking down the data first by Sex and 
then by Ethnicity. The former examines sex-specific effects of the remaining independent 
variables. For instance, do ESB males differ from NESB males about any of the dependent 
variables reflecting students’ study practices and efforts? The latter investigates ethnicity-
specific effect of the remaining grouping variables. 
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Data split by sex 
Multivariate test results 
Multivariate test results (not presented in detail here for brevity) suggested that one or more 
dependent variables defining female students’ study practices and efforts differed according 
to: 
(a) Ethnicity, F (4, 211) = 6.721; p< .0001;  
(b) Study Level, F (8, 422) = 2.749, p< .001; and  
(c) Student Performance, F (8, 422) = 4.228, p< .0001; 
Male students differed in their study practices and efforts due to variations in: 
(a) Ethnicity, F (4, 196) = 5.123; p< .006; and  
(b)  Age, F (8, 392) = 3.224; p< .001. 
Thus, ethnicity was the only grouping variable significantly affecting one or all of the four 
dependent variables for both females and males. 
Univariate test results 
Results of univariate tests (not presented in separate tables for brevity) revealed that for 
female and male students alike, difference in Ethnicity affected the same dependent variable: 
Learning Impediments. The values of the relevant test-statistics for females and males 
respectively were F (1, 214) = 12.947; p< .0001; and F (1, 199) = 19.854; p< .0001. Pair-
wise comparisons suggested that both NESB females and males appeared to have 
significantly greater learning impediments than their respective ESB counterparts. 
Female students: None of the dependent variables appeared to be significantly affected by 
groups in Study Level. Therefore, no further results are reported. Variations in Student 
Performance significantly affected Reflection and Realisation, F (2, 214) = 11.712; p< .0001. 
Females with GPA ≤ 5 had a significantly higher mean score for this variable than those with 
GPA (> 5 & ≤ 6.2) at p< .004, and GPA (> 6.2) at p< .0001. 
Male students: Only Disconnection and Disengagement varied according to age groups, F 
(2, 199) = 9.204; p< .0001. Male students aged 20 years or younger, and those aged between 20 
20 and 25 years displayed a significantly higher propensity for Disconnection and 
Disengagement than those 25 years or older. This seems to support an inverse relationship 
between Age, and Disconnection and Disengagement. 
Data split by ethnicity 
Multivariate test results 
Multivariate tests on data split by Ethnicity (not presented here for brevity) showed that 
students’ study practices and efforts of ESB students differed significantly due to differences 
in:  
(a) Study Level, F (8, 568) = 2.752; p< .005; 
(b) Student Performance, F (8, 568) = 2.669; p< .007; and 
(c) Age, F (8, 568) = 3.715, p< .0001. 
Univariate test results 
Univariate tests (not reported in separate tables for brevity) showed that for ESB students, 
differences in Study Level did not affect any of the four dependent variables. No further 
results are discussed. 
Differences in Student Performance significantly affected Reflection and Realisation, F (2, 
288) = 7.515, p< .001. Post hoc tests confirmed that students with GPA ≤ 5 were significantly 
more inclined to reflect on their performance and show realisation of what might have made 
any difference to their learning outcomes than those with GPA > 6.2. 
Concordance and Engagement differed significantly according to age groups, F (2, 288) = 
10.291, p< .0001. An inspection of the post hoc test results suggested that students aged > 25 
years displayed significantly greater Concordance and Engagement for the formal process of 
teaching and learning in higher education (p< .0001). 
DISCUSSION AND CONCLUSION 
This paper identified four factors that reflected university students’ study practices and efforts 
in their academic work. The items characterising each factor were internally consistent while 21 
at the same time the four factors were linearly independent. They also appeared to display a 
reasonable explanatory power. 
The items underlying each of the factors reflected student behaviour that differed between 
students’ behaviour in engaging as deeply as possible with the institutional teaching and 
learning process on the one hand, a strong tendency to disengage with it on the other. There 
also appeared to be a student behaviour pattern in evidence that underscored the need to 
reflect on certain study practices and activities likely to make significant differences to the 
students’ learning and academic outcomes. 
Variations in the dependent variables were affected by participants’ membership of the 
grouping variables (students’ ethnicity, study discipline, student performance, and age). 
These were significant variations in nature and direction. For example, responses of male and 
female students differed according to ethnicity. 
In light of the above, the four factors reported earlier in the paper appeared to be aligned with 
approaches to study that are contained in the comments made in the focus group mentioned at 
the beginning. These findings have significant implications for the instructor  This may 
include strategic initiatives to: (a) maximise/minimise student engagement/disengagement in 
the teaching and learning process; (b) minimise/ameliorate learning difficulties that students 
were likely to encounter; and (c) develop/present course materials to suit the needs of a 
highly diversified clientele. 
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